This Page Is Inserted by IFW Operations 
and is not a part of the Official Record 

BEST AVAILABLE IMAGES 



Defective images within this document are accurate representations of 
the original documents submitted by the applicant. 

Defects in the images may include (but are not limited to): 



BLACK BORDERS 

TEXT CUT OFF AT TOP, BOTTOM OR SIDES 
FADED TEXT 
ILLEGIBLE TEXT 
SKEWED/SLANTED IMAGES 
COLORED PHOTOS 

BLACK OR VERY BLACK AND WHITE DARK PHOTOS 
GRAY SCALE DOCUMENTS 



IMAGES ARE BEST AVAILABLE COPY. 



As rescanning documents will not correct images, 
please do not report the images to the 
Image Problem Mailbox. 



1 

V 



> UK Patent Application ,»,GB ,,,,2 295973 „3,A 

(43) Date of A Publication 19.00,1996 



(21) 


Application No 9525333.2 




int n 6 

IIS 1 l*k. 






(22) 


Date of Filing 12 12.1995 








(52) 


UK CL (Edition 0 ) 


1 30) 


Priority Data 




B2E EBDB El 116 £ 1205 E1208 E1317 E1318 E1326 


(3D 06333019 (32) 14.12.1994 (33) JP 




E 17i« E40QU c417U fc«* J» 1 fcO*H> 1 






(56) 


Documents Cited 


(71) 


Applicants) 




EP 0600245 A1 EP 0582466 A1 




Nippon Paper Industries Co Limited 




Patent Abstracts of Japan : Vol 18 No 335 (M-1627) : 








Abstrac t No 6-79967 




(Incorporated in Japan) 










(58) 


Field of Search 




No. 4-1 Ooji 1-Chpcne. Krta-Ku, Tokyo, Japan 




UK CL (Edition 0 > B2E 








INT CL 6 B05O 5/04 , B32B 31/00 33/00, 841 M 1/36 


(72) 


inventor! s) 




5/00 . D21H 19/00 19/14 19/36 




Mitauhtde Hoshino 




Online : WP1 




Yasushi Umeda 








Masahtde Takeno 






(74) 


Agent anoVor Address for Service 








Elkington and File 








Prospect Mouse, 8 Pembroke Road, SEVENOAKS, 








Kent TN13 iXRUrwted Kingdom 







(54) Process for making an ink-jet recording medium 

(57) The process is characterised by applying a porous, inorganic-based ink-receiving layer onto a transfer 
*hRRt which optionally carri^ a release laver. pressing (eg in a heated roller nip) the so-formed ink-receiving 
layer onto an adhesive coated substrate which is to form the support of the medium and peeling the transfer 
layer away. The process allows the gloss of the ink-receiving layer to be adjusted sccording to the surface 
properties of the transfer sheet- The receiving layer may be based on alumina, titania, zirconia or silica. 
Conventional transfer, release and substrate materials are used. 



At least one drawing originally filed wvas infoi mal and the prim reproduced here is taken from a later Wed formal copy. 

This print takes accouni of replacement documents submitted after the date of filing to enabte the application to comply 
with the format requirements of the Patents Rules 1995 



UJ 

to 
ro 

CO 
Ol 

CO 
GO 



1/2 



Step 1 
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SB 13 : Ink-receiving layer 
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C : Adhesive layer 



|||||§||| D : Recording substrate 
n : Nip roll 
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Step 1 



A : Transferring substrate 

E : Gloss-adjusting release layer 
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Step 3 



Transferring substrate 
Gloss-adjusting release layer 
Ink- receiving layer 
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SPECIFICATION 

TITLE CF THE INVENTION 

Method of producing ir.k recording .tsdiutr. 

BACKGROUND Or THE INVENTION 

The Present invention relats. to a method cf producing 
ink ;et recording medium that uses a coating liquor for ir.k- 
receiving layer having porous inorganic composition as a major 
component, :« more detail, it relates to a method of 
Producing ink jtt recording medium that allow, to arbitrarily 
adjust the surface gloss of ir.k -receiving layer of ink jet 

recording medium. 

The ink ret recording system, which lets fly fine 
droplet, of ink by different action principle, and allows them to 
attach onto the recording media such a. paper to record 
i.agee, letters, etc.. is spreading rap,dly over various 
applications, because of high speed, low noise, easy 
svuit.colora.ion and addit xor.ally unnec.s.ity of development and 
fixate. Moreover, the .mages to be formed by multicolor ink 
<.t sys-.em .xake -t possible to afford comparable records 
compared even with multicolor print, by graphic art. system 
and printed pictures by color photograph system, and. in the 
use for making small number of copies, they are being applied 
wisely even co the area of full color i*age recording, because 
of lower cost than those by photographic technologies. 

Efforts have been made from the aspects of device and ink 
condition to use fine paper and coated paper used for usual 
printing and wrxtir.o as the recording media to be used in said 
ink ;ec recording system. Hoover, with the improvement in 
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th e perrorzar.ee of i-,:< ;et recording device sue* a, higher 
speed. mgh.r preciseness or full coloration and .ha expansion 
of uses, higher characteristics have become to be required 
also for t,e recording -edia. Namely, as the recording media, 
these that the dot density of in* is high and the color tone 
i. bright and vivid, that the absorption of ink i, fast and 
the ink doe. not flow out or blur ever, when ink dots are 
superposed, and that the diffusion of ink in the lateral 
direction ,s r.ot so much over the necessity and the periphery 
„ smooth and does not become hazy, are required. 

For solving these problems, some proposals have been 
presented so far. For example, in Japanese Unexamined Patent 
Publication no. Sho 52-33012. an ink jet recording paper with 
.urf«-ccr.v.«ing coating provided on a low-sized base stock 
„ disclosed, and. in Japanese Unexamined Patent Publication 
So. Sho 5249U3. an ink : et recording paper with water-soluble 
high-rclecclar material impregnated into a sheet with urea- 
fcrmalin r.sii. powder added internally is disclosed. These 
ink 3 et recording papers of general paper type show rest ink 
absorption, but have drawbacks that the periphery of dots 
tend, to become hazy and the dot density is also low. 

Moreover, in Japanese Unexamined Patent Publication No. 
Sho £5-5830. an ink jet recording paper with ink-absorptive 
coating layer provided on the surface of aupporter is 
disclosed, and, in Japanese Unexamined Patent Publication No. 
Sh o 55-51581. an example that uses silica powder as a pigment 
iB covering layer is disclosed. These ink 3 et recording 
papers of coated paper type show more improvement in the 
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points of dot diarr.eter. dc: snape. dot density and reproduc- 
tion of color tone than chose of ink :et recording papers of 
general paper type. but. since the ink to be applied to these 
recording nedia is most often an aqueous :m using water- 
goluble dye, they have a problem that, when water etc. splash 
on the image formed cn the recording media, the dye dissolves 
out again end exudes to remarkably lower the worth of recorded 
aatter. So, for improving this drawback Japanese Unexamined 
Patent publication No. She 60-232990 disclosed an ink jet 
recording medium with poroue catienic hydreted aluminum oxide 
allowed to contain ir. said ink-receiving layer, resulting in 
improved water resistance etc. This is paying an attention to 
the porosity of hydrated aluminum oxide and aims at taking the 
liquid substances such as ink and water into pores. 

There, nowadays, the surface gloss of ink jet recording 
medium includes a variety of types from low gloss of general 
paper type to high gloss that replaces the photographic paper 
m ccior photography system or aims at the feeling of high 
quality for printed (recorded) image, which are chosen to suit 
the usee. As the means to achieve high-gloss surface, a 
method of obtaining high-gloss surface by passing between 
heated and pressurized roll nips of supercaiender etc.. a 
method of pressing the ink-receiving layer against heated 
mirror face in the wet state for drying (cast process referred 
to so in the production method of coated paper) as in Japanese 
Unexamined Patent Publication No. Hei 6-79967. and the like 

are disclosed. 

Hov«v«r, with the in* let recording medium witfc porous 
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inorganic composition (e.g. species of alumina and silica) 
coated directly onto the supporter to form coated film as an 
ink-receivir.e layer, it is difficult to achieve high gloss 
surface by the methods as described above. That is. ay the 
supercalendar method, the effect for nakir.g high g-oss is low 
because of hard coated film itself and the pores created with 
considerable effort end up to be collapsed, resulting in 
decreased ink absorption. In the case of cast process, there 
exist many restrictions in the viscosity, solids 
concentration, etc. of coating liquor to be applied onto the 
substrate to form the ink-receiiving layer, so it is difficult 
in principle to increase the amount capable of coating. That 
is. the inorganic composition such as alumina sol extremely 
increases the viscosity at high solids concentration causing 
inconvenience as a coating liquor, hence it has the greatest 
defect that does not allow to increase the thickness of ink- 
receiving layer. For this reason, only thin ink-receiving 
layer can be formed, making it impossible to obtain good image 
quality. Moreover, when attempting to produce a plurality of 
ink :et recording media with different surface glosBes. cast 
drums corresponding to respective glosses are required, 
leading to immense expenditure in the investment for 
installation. 

The purpose of the invention is to provide a method of 
producing ink jet recording medium capable of easily and 
inexpensively creating an arbitrary gloss surface without 
injuring the image qualities (such as high dot density of ink, 
bright and vivid color tone, fast ink absorption and no 
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ficving-out cr blurring of ink), in the recording medium for 
recording with ink tr.at uses a ccatir.g liquor for ink- 
rece.vir.g layer having parous inorganic composition at a major 
component . 

SUMMARY OF THE INVENTION 

As a method of accomplishing the purpose aforementioned, 
the inventors have found a method ci producing ink jet 
recording medium provided with an iru-recexving layer having 
porous inorganic composition as a ma^or component, 
characterized in that the ink-receiving layer having porous 
inorganic composition as a major component is coated onto a 
transferring substrate provided with release treatment, if 
need be, said ink-receiving layer and a recording substrate 
that will become a final supporter cf ink jet recording medium 
are adhered with an adhesive, and then the transferring 
substrate is peeled off, thereby forming a surface of ink- 
receiving layer replicated the surface shape of said 
transferring substrate onto the recording substrate. In 
addition, they have also found a method of producing ink jet 
recording medium characterized that, as the adhesive to adhere 
the ink-receiving layer on transferring substrate and the 
recording substrate, the coating liquor for ink-receiving 
layer having porous inorganic composition as a major component 
is used, thereby adhering the ink-receiving layer formed on 
the transferring substrate and the recording substrate by wet- 
lammat ion method . 

BRIEF DESCRIPTION OF THE DRAWING 

Fig. 1 is a roughly illustrating diagram to show a 
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oractical anccdiment or zne invention. 

Tig. 2 is a roughly i 1 lustrat^r.g diagram to show another 
practical emoodiment cf the invention. 
DETAILED DESCRIPTION CF THE INVENTION 

In following, the invention will be illustrated in more 

detail . 

Fig. 1 and Fig. 2 schematically show some methods of 

producing ir.k jet recording medium capable of forming 

arbitrary gloss surface in due step, but the invention is not 

confined to theee. 

in Fig. 1 and Fig. 2. A indicates transferring substrate, 
a; ink-receiving layer. C: adhesive layer to transfer the ink- 
receiving layer onto image -receiving substrate D and D: 
recording substrate tc become a final supporter of ink jet 
recording medium. Moreover. E indicates gloas-adjusting 
release layer capable of arbitrarily and simply adjusting the 
surface class of ink-receiving layer by forming it en the 
transferring substrate, if need be. 

The transferring substrate a of the invention is an 
intermediate material to produce the ink jet recording medium 
and an important element to adjust the glose of ink-receiving 
layer. As the transferring substrates, a variety of 
substrates such as plastic films (various films like 
polyethylene, polypropylene and poly( ethylene terephthalate ) ) . 
resin filx sticked onto the surface of paper, and so-called 
laminate paper converted with molten resir. can be utilized. 
Moreover, paper provided with release treatment by melamine 
resin cr silicone resin, which is ordinarily called proc.s.inc 
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paper, can also be used as a transferring substrate. 

As the substances to form the ink -receive s ,.l.ay..exJ5L. for 
example, those that were nade to be film- like by drying porous 
oxide sols :e.g. silica sol, alumina sol. zirconia gol and 
tirania sol) can be mentioned. Moreover, various additives 
sucn as pigment dispersant, thickening agent, leveling agent, 
annfoamer and form inhibitor, fluorescent briohtenincL.a.aenr. 
coloring aye end ^coloring pj ugmeai^ tan also be formulated. 

The adhesives for C can include sticking agents as well 
as adhesives so said ordinarily. And, as their components/ a 
variety of types such as acrylic resin, ethylene-vinyl acetete 
(EVA) resin, volx**t&x-XJ*s£n^ epoxy resin and ure thane resin 
can be mentioned. Moreover, poly (vinyl alcohol) (PVA). 
poly l vinyi-pyrrolidone ) ( PV? ) , etc., which are difficult to 
transfer by applying heat and pressure under ordinary 
conditions, to say nothing of having adhesiveness in the state 
of dried film, can also be converted to adhesives by utilizing 
wet -lamination method, wherein they are dissolved into water 
etc. and the ink-receiving layer and the recording substrate 
are sticked by using them in the state of solution, then 
followed by drying. 

Furthermore, if employing this wet-lamination method, the 
coating liquor itself for forming ink-receiving layer 3 can 
also be used as an alternative to adhesive. In particular, 
when using porous inorganic composition, for example, alumina 
sol as an adhesive, the dye component of ink can be fixed 
(retained) in alumina layer being the ink-receiving layer and 
water, alcohol, etc. being the solvents of ink can be absorbed 
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into -m recording substrate (paper), hone, there is a benefit 
cepabie of .iming at the thinning of ink- receiving layer. At 
this time, the coating weight after dried the ink-receiving 
layer to be coated or.to the transferring substrate is 
preferable to be 5 g/m 2 or more in relation to the surface 
gloss of ink-rec.ivi»« layer after transfer. Moreover, the 
forming liquor of ink-receiving layer B having a role of 
adhesive to be coated onto the recording substrata is 
Preferable to have a coating weight of 5 g/m 2 or more after 
drying in view of the adhesive. 

The recording substrate o is a final supporter of ink jet 
recording medium, and paper and besides a variety of 
substrates such as plastic films (various film, like 
Polyethylene, polypropylene and polyethylene t.r.phthalate ) . 
resir. film sticked onto the surface of paper and so-called 
laminate paper converted with molten resin can be utilized. 

Moreover, for making the surface of ink-receiving layer 
of ink jet recording medium arbitrary gloss surface, the 
release layer £ can be formed on the transferring substrate. 
- need be. As the substances to form this release layer, 
polyecrylic ester and acrylic ester copolymer, polymetfcocryiic 
est er and methacrylic ester copolymer, polyacrylamide and 
acrylamide copolymer, poly! vinyl acetate) and vinyl acetate 
copolymer, polyvinyl chlorxde) and vinyl chloride copolymer. 
polv(vinylidene chloride) and vinylidene chloride copolymer, 
polystyrene and styrene copolymer, ethylene with vinyl 
acetate, ethylene with acrylic ester, ethylene with vinyl 
chloride, poly (vinyl acetal) resins such a. P oly( vinyl 
butyral) and polyvinyl formal), polyester resins, polyamide 
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resins such £S nyicr. and ropclymerized nylon, polyolefins such 
as polyethylene and polypropylene, cellulose derivatives, 
shellac, meiamine re9in, epoxy resin, urethane resin, silicone 
rssir. . etc. are mentioned. And. by adding various pigments 
with 2 variety of particle diameters such as silicon oxide, 
calcium carbonate, titanium _oxide _ and aluminum oxide and resin 
powders such as plastic pigment, the smoothness can be 
adjusted so as to achieve the arbitrary desired surface gloss 
of ink-receiving layer. Furthermore, surfactants, silicone 
component substances and fluoro compounds, which are referred 
to as release agents, and various additives such as pigment 
dispersant. thickening agent, leveling agent, antifoamer and 
form inhibitor, fluorescent brightening agent, coloring dye 
and coloring pigment 33 other additives can also be 
formulated . 

For the methods of forming coasted films of ink-receiving 
layer and adhesive layer of the invention, ordinary coating 
methods by blade ccater, air-knife coater. roil coater . curtain 
coater, bar coater, gravure coater. spray equipment, etc. are 
employed. And, as the drying methods fcr coated film, methods 
of drying and solidifying by hot air, infrared rays. etc. are 
used. 

Ae the methods of producing ink jet recording medium in 
the invention, Fig. 1 shows a method, wherein the ink- 
receiving layer a is formed by drying and solidifying on the 
transferring substrate A (step 1), then the adhesive layer C 
is formed on the recording substrate D (drying and 
solidification are not necessarily required) (step 2), the 
face of ink-receiving layer B and the face of adhesive layer C 
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are joined so ss to ccme m contact each eacn other and then 
passed through rolls with pressure or pressure and heat 
applied, thereoy adhering The ink-receiving layer 9 and the 
recording subs—are D !step 3), and the transferring substrate 
A is peeled off, thereby forming an ink-receiving layer 
replicated the high-gloss surface of transferring substrate 
onto the recording substrate {step 4). Moreover, as shown in 
Fig* 2, by forming the release layer E adjusted to an 
arbitrary desired surface smoothness on the transferring 
substrate, an ink-receiving layer with desired gloss can be 
obtained* 

fox illustrating the invention in more detail, examples 
will be shown, but the invention is not confined to these* 
Besides, part and % shown in the examples mean part by weight 
and % by weigh:, respectively. 

The valuta of physical properties in the examples were 
measured with following knacks* 

The printing instrument used was an ink iet printer 
(Pixcel Jet) from Canon Inc* and, for the inks, cyan t C J * 
magenta (MJ, yellow (Y) and black (BK) being pure inks 
designated by the maker were used* 

The thickness of ink-receiving layer was measured 
actually according to JIS P8118. 

The gloss (surfaces of transferring substrate and ink- 
receiving layer) was measured actually (incident angle of 
light: 60 # 5 with gloss meter CM-3D (from Murakami Color 
Technology lab.) according to JIS 28741. 

For the measurement of ink absorption velocity, solid 
recordings of cyan, magenta and yellow were made 
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simultaneously onto the same place cf a square of 20 mm x 30 
mm ro create (record; a 3 -color mixed oiack area. And, 
immediately after ths recordings {ca. 3 seconds), chis was 
contacted with a paper press roll to evaluate visually at 5 
levels (numeral 5 is best) whether the 9tains appeared or not. 

For the measurement of ink absorpiior. capacity {boundary 
blur} ( mixed blue areas of cyan and magenta and r.ixed red 
areas of magenta and yellow ware created f recorded) side by 
tide leaving no space between squares of 30 mm x 20 mm, and it 
was evaluated visually at 5 levels (numeral 5 is best) how 
much the boundaries between blue areas and red area9 were 
blurring . 

?or the measurement of dot diameter, magenta ink was 
printed by one dot, and it was measured actually under 
microscope how the dct diameter changed, -hat is, blurred in 
the ink-receiving layer. 

Example 1 and Example 2 

Tor the transferring substrate A. a 50 .m thick 
poly( ethylene terephthalate ) film (Terror* S type from Teijin 
Ltd. ) available usually in the market was used* 

The coating liquor for forming the ink-receiving layer B 
was prepared as follows: The porous hydrated aluminum oxide 
was made with following knack. Both 3130 parts of aluminum 
sulfate solution containing 8 % Al^O^ and 208O parts of sodium 
alurr.inate solution containing 26 % Al^O^ were poured 
simultaneously into 11250 parts of water under stirring to 
precipitate alumina hydrogel at pH of 7.0 to 7.5, Then, 
excess of sodium aluminate was added to adjust pK to 10.5 and 
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the alumina hydrogel was filtered and washed at pH of 10.3 to 
remove sodiu-n and sulfate. Thi3 cake was redispersed and 
f iltsred at pH of 7 :s 3 to decrease sodium content to C.l i or leee. 
The cake thus obtained was resiurried at a concentration of 10 

1 and dried with spray dryer at an inlet temperature of 180 'C 
to obtain xerogei with an average particle diameter fo 4 um. 
An aqueous dispersion at a concentration of 20 % comprising 20 
parts of said hydrated aluminum oxide obtained in this way and 

2 parts of oxidized starch (MS3800. from Ninon Shoxuhin Kako 
Cc, Ltd.) was used as a coating liquor for the ink-receiving 
layer. And, the coating was made with roll coater so as the 
coating weight of ink-receiving layer after drying and 
solidification to become 15 g/m 2 in Example 1 and 20 g/m 2 in 
Example 2. respectively, following by drying and 
solidification with hot air. 

The adhesive layer C- forming liquor was prepared as 
foliaws: As an adhesive C-l for dry lamination used in 
Examples 1 and 2. a 3 a aqueous solution of poly{ ethylene 
oxide) :?E0-1. from Sumitomo Seika Chemicals Co.. Ltd.) was 
used for coating liquor. And. this was coated onto the 
recording substrate with roll coater so as to become 6 g/m 
after drying and solidification, followed by drying with hot 
air. 

Tor the recording substrate D, Excellent Form with 127.9 
g/m 2 (from Nippon Paper Industries Co.. Ltd.) being general 

fine paper was uBed. 

Using the materials as described above, first the ink- 
receiving layer B was formed on the transferring substrate A, 
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then the adhesive layer C was fcrmed or. :he recording 
substrate, and thereafter the face of the ink-receiving layer 
3 and the face of the adhesive layer C were joined to as to 
come in contact sach other, which was then passed through rolls 
with pressure and heat appliad, thereby adhering the ink- 
receiving layer B and the recording substrate D. And, the 
transferring substrate A was peeled off to make an ink jet 
recording medium with high-gloas ink-receiving layer created 
by replicating the highly smooth surface shape of transferring 
substrate onto the recording substrate. 

Example 3 through Example 7 

As the transferring substrate A, a 50 um thick 
polyt ethylene terephthalate ) film (Tetron S type from Teijin 
ltd.) available usually in the market was used after having 
fcrrr.ed the gloss-adjusting release layer E beforehand. 

The release layer E-forming liquor for adjusting gloss 
was prepared as fellows: A coating liquor comprising 30 parts 
of pc.yester resin solution (Thermoiac F-l, 9olids 
concentration 3C %, from Soken Kagaku Co.), 30 parts of 
toluene, 20 parts of MEK and 20 parts of cyclohexanone was 
coatsd onto the transferring substrate with roll coater so as 
the dry solids to become 2 g/m 2 , followed by drying with hot 
air. Moreover, for adjusting the gloss, coating liquors with 
0 1. 0,5%, 1.0*. 2.C % and 4*0 % of silica (Mizukasil P- 
527H. from Mizusawa Industrial Chemicals ltd.) formulated into 
said release layer-forming liquor for adjusting gloss were 
used in Examples 3 through 7, respectively. 

For the coating liquor for forming the ink-receiving 



- 13 - 



BN 5 DOC 10 227557 J* 



layer B, 3ame one as in Example 1 was used. And. the coating 
was adjusted beforehand with roll coater so as the coating 
weight of ink-receiving layer after drying and solidification 
to become 20 g/m 2 in combination with adhesive for C. 

For the recording substrate 0, Excellent Form with 127.9 
g /n 2 (from Nippon Paper industries Co., ltd.) being general 
fine paper was used. 

Using the materials as described above, first the gloss- 
adjusting release layer S was formed on the transferring 
substrate A, and further, the coating liquor for forming the 
ink-receiving layer 8 was coated onto E and dried. Then, the 
coating liquor for forming ink-receiving layer B was coated 
onto the recording substrate D as an adhesive C-2 for wet 
lamination, and this was superposed onto the ink-receiving 
layer 3 provided on the transferring substrate A interposing 
-he gloss-adjusting release layer E in the state of C-2 being 
wee. which was then passed through rolls with pressure applied 
and then dried with hot air, thereby adhering the ink- 
receiving layer B and the recording substrate D. And, the 
transferring substrate A was peeled off to make an ink jet 
recording medium with high-gloss ink-receiving layer created 
by replicating the highly smooth surface shspe of transferring 
substrate onto the recording substrate. 

Comparative examples 1 through 4 
The same coating liquor for the ink-receiving layer (B) 

2 

as in Sxamplt 1 was coated onto Excellent Form with 127.9 g/m 
( from Nippon Paper industries Co. , Ltd. ) being general fine 
paper with roll coater so as the coating weight of ink- 
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receiving layer af tar drying and solidification to become 20 
g/m 2 . which was then dried and solidified with hot air. And, 
supercalsnder treatments were conducted under no treatment and 
under linear pressures cf 10 kg/cm 2 , 2C kg/cm^ and 40 kg/cm 2 
to obtain ink :et recording media, which were designated to 
Comparative examples 1 through 4, respectively. 

Comparative example 5 and Comparatie example 6 
The same coating liguor for the ink-receiving layer (B) 
a$ in Example 1 was coated onto Excellent Form with 127.9 g/m 2 
(from Nippon Paper Industries Co., Ltd.) being general fine 
paper with roll coater, then this coated layer was pressed 
against a heated mirror face in the wet state for drying (cast 
process referred to so in the production method of coated 
paper), manipulating the coating weights of ink-receiving 
layer tc become 10 g/m 2 and 15 g/m 2 , which were designated to 
Comparative examples 5 and 6. However, although the ink- 
receiving layer was formed stably with coating weight of 10 
g/rr. 2 , the production was impossible with coating weight of 13 
g/m 2 . 

The results above are shown in Table 1, 



6NSDCOC <^B 2i">i>9/%* 



• • • 

• - - • ■ « 

Evaluation of each exarroie snd comparative exaiple 



Table 1 





14 lit ™^JJ 

of ink- 
receiving 
layer 

(um) 


Gloss (»>) 


Ink absorption 


Dot 

diameter 

(um) 


r\ n i i 1 

Kooara 


Transfer- i Ink 

ring | receiving j velocity 
substrate i layer 


Blur 


• 1 


15 


95 


55 


R = 4 


R - 4 


LOO 


Follow Fig. 1 
(No release lay* 


•2 


20 


95 


70 


R - 5 


R a 5 


90 


Follow Fig. 1 
(No release laye 


•3 


20 


95 


70 


R - 5 


R - 5 


90 


Follow Fig. 2 
(No pignent additJ 
to release layer 


•U 


20 


80 


50 


R » 5 


R « 5 


90 


Follov Fig* 2 
(Pignent in rele 
layer 0.5 1) 


•5 


20 


60 


40 


R - 5 


R - 5 


90 


Follow Fig. 2 
(Pignent in rele 
layer 1.0 %) 


♦6 


20 


40 


30 


R - 5 


R • 5 


90 


folio* Fig. 2 


•7 


20 


20 


20 


R - 5 


R » 5 


90 


Fallow Flo. 2 


1 


20 




30 


R • 5 


R • 5 


90 


txeetnont Hons 


"2 


20 




30 


R - 4 


R - 4 


95 


trealsnnt"*"l0 to 


#t 3 


20 




33 


R - 3 


R - 3 


100 


teeatBmt ^'20 lo 


• • u 


20 




40 


R - 1 


R - L 


140 


UMUMPt^O ta 




iO 




30 


R « 2 


R • 2 


160 


Cast pxocen 


••6 


IS 


Production 
iflfnssible 










Cart procea» 




JISPS118 


JISZ8741 


JISZ8741 


Visual 
evaluation 







* r Fxample 
** = ComDarative Example 



In all of Example 1 through Example 7, ink jet recording 
media with excellent image quality and desired arbitrary 
surface gloss of ink-receiving layer could be obtained easily 
and inexpensively. 

. 16 - 



BNSDOCID *CB 2Z95&73A J > 



Comparative example I through Comparative example 4 show 
good image quality, but it is difficult to obtain arbitrary 
gloat only with supercalender treatment. Moreover, if the 
treatment pressure is increased aiming at high gloss, than the 
ink absorption property ends up to decrease* This is 
considered due to collapsed pores. Furthermore, with the cast 
process in Comparative example 5 and Comparative example 6, 
good image quality could nor be obtained because of the 
restriction in providing thick ink-receiving layer. 

As described above, in accordance with the production 
method of the invention, an ink-receiving layer with arbitrary 
gloss could be formed easily and inexpensively without 
injuring the image quality, in the ink jet recording medium 
that uses the ink-receiving layer having porous inorganic 
composition as a major component. 



What is claimed is: 

1. A method of producing ink ]et recording medium 
—viced with an ink-rsceivir.g layer having porous inorganic 
composition as a najor component , comprising the steps that 
the ink-receiving layer having porous inorganic composition as 
a major component is coated onto a transferring substrate 
provided with or without release treatment so as to have any 
required gloss, said ink-receiving layer and a recording 
substrate that will become a final supporter of ink jet 
recording medium are adhered with an adhesive, and then the 
transferring substrate is peeled off. thereby forming a 
surface of ink-receiving layer replicated the surface shape of 
said transferring substrate onto the recording substrate. 

2. The method of producing ink -et recording medium of 
claic. 1. wherein, as the adhesive to adhere the ink-receiving 
layer on transferring substrate and the recording substrate, 
the coating liquor for ink-receiving layer having porous 
inorganic composition as a major component is used, thereby 
adhering the ink-receiving layer on transferring substrate and 
the recording substrate by wet- lamination method. 



BNSOOCID <GB . 22*5973* ■ > 



- 18 - 




Application No: 
Claims searched: 



GB 9525333.2 
ALL 



Patent 
Office 



Examiner: R E Hardy 

Date of search: 7 March 1996 



Patents Act 1977 

Search Report under Section 17 

Databases searched: 



UK Patent Office collections, including GB t EP, WO & US patent specifications, in: 
UK CI (Ed.O): B2E 

ImCI(Ed.6): B05D (5/04); B32B (31/00, 33/00); B41M (1/36, 5/00); D21H (19/00 
19/14. 19/36) 

Other: Online : WPl 



Documents considered to be relevant: 



Category 


Identity of document and relevant passage 


Relevant 
to claims 


A 


EP0600245 Al MITUBISHI PAPER : See p.5 lines 27-28 




A 


EP0582466 Al NIPPON PAPER : Whole document 


1 


A 


Patent Abstracts of Japan : Vol 18 No 335 (M-1627) : Abstract No 6- 


1 




79967 (MITSUBISHI PAPER) 





\ Document indicating lad of novelty or inventive step A Document indicating technological background and/or sutc of ibe art 
V Document indicating Lack of inventive step if combined P Document published on or after the declared priority date but before 
wuh one or more other documents of same category the filing dale of this invention. 

E Patent document published on or after, but with priority date earlier 
& Member of the same patent family than, the filing date of this application. 



An Executive Agency of the Department of Trade and Industry 



